Rac1 activity is required for cardiac myocyte alignment in response to mechanical stress.
Mechanical stretch is essential for the cardiac growth. The exposure of cardiac myocytes to the mechanical stretch leads to the cell alignment in parallel to the stretch direction, determining the cell polarity, though it remains to be addressed how mechanical stretch regulates cell orientation. In the present study, we investigated the signal transduction pathways responsible for the cell orientation response to mechanical stretch, focusing on Rho family proteins. Neonatal rat cardiomyocytes were cultured on silicon chambers and exposed to artificial uniaxial cyclic stretch. The pull-down assays revealed that Rac1 was rapidly activated by stretch, but not RhoA. To analyze the roles of Rho family proteins in cardiomyocyte orientation, adenoviral vectors expressing dominant-negative (dn) RhoA and Rac1 were generated. The transfection with adenovirus vector expressing dnRac1, but not dnRhoA, inhibited stretch-induced cell alignment. In conclusion, Rac1 activity is necessary for cardiomyocyte alignment in response to directional stretch.